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hematite and contained 48.7 per cent, of iron and 10 per cent, of moisture. Coke; containing 7.6 per cent, of ash and 91.1 per cent, of fixed carbon, was used for reducing the ore, and the amount required varied from about 18 per cent, to 20 per cent, of the ore, from 17 per cent, to 19 per cent, of the ore and fluxes, or from 800 to 900 Ib. per ton of pig-iron. The energy used, per ton of pig, was o. 532 E.H.P. years in the first experiment, and o. 253 E. H. P. years in the second experiment. In the first experiment the furnace was working badly, and the experiments at Sault Ste. Marie tend to show that the smaller of these figures may be considered reliable. The Harmet Furnace (Fig. So),1 differs from the Heroult and Keller furnaces in having the electrodes inserted laterally into the lower part of the shaft instead of passing vertically down the furnace. The shaft, S, is enlarged below to allow of the insertion of the electrodes, EE, and the current passes between these through the melting charge, the slag, C, and the molten metal, B. The inclined lateral electrodes will probably be less satisfactory in actual use* than a central electrode, because it will not be easy to regulate the current by raising or lowering them as is done in the other furnaces; supporting the electrodes in this position will also be less easy, and the walls will be apt to melt around the electrodes. On the other hand the height of the shaft, S, is not limited as in the Heroult furnace, by the length of the electrode; and better provision can be made for the preheating and reduction of the ore. Harmet utilizes the combustible gases escaping from the top of the shaft, for burning, in a separate furnace or calciner, in which the ore is calcined and preheated before being charged into the main furnace. Some of the gas is returned to the foot of the shaft, being blown in at this point to supply a reducing gas for converting the iron oxide to metal, and to carry some of the heat from the crucible up the shaft, so as to preheat and reduce the descending ore. The use of the gas to preheat the ore before charging into the furnace is very desirable, but there will be no need to blow gases through the smelting shaft, because reducing gases are always formed here in large amount, and because the combustion of the gas in the calciner would heat the ore to a temperature at which it would begin to be reduced to the metallic state directly it was introduced into the smelting shaft.
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